Computer Simulations Reveal a Novel Blocking Mode of the hERG Ion Channel by the Antiarrhythmic Agent Clofilium.
The binding modes of many hERG ion channel blockers are well understood, but a notable exception is clofilium, a potent antiarrhythmic agent whose action relies on blocking the current mediated by hERG. From the previously hypothesized binding modes of clofilium to hERG, only two can explain most of the experimental results. In this study, computer simulations are performed in order to analyze the hypothesized binding modes and to identify the consensus one. This is accomplished by employing molecular dynamics (MD) simulations and interaction energy calculations. The results show an unexpected binding mode, in which the quaternary nitrogen is placed in the upper part of the inner cavity, interacting strongly with Ser624, while the chlorophenyl group is located in the lower part, in better agreement with previous experimental results. This novel binding position also explains the higher affinity of clofilium for the related hEag1 channel and was correlated with the possibility that potent hERG blockers interact in specific ways with the residues near the intracellular activation gate, offering a new explanation that could help predict the potency of other hERG-blocking compounds.